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By HELEN CULLINANE 

Measurements of solar radiant energy received a t  the 
surface of the earth are made at  nine stations maintained 
by the Weather Bureau, and at  10 cooperating stations 
maintained by other institutions. The intensit of the 

is continuously recorded (from sunrise to sunset) at  all 
these stations by self-registering .instruments; pyrhelio- 
metric measurements of the intensity of direct solar radia- 
tion at  normal incidence are made a t  frequent intervals on 
clear days a t  three Weather Bureau stations (Washington, 
D. C., Madison, Wis., Lincoln, Nebr.) and at the Blue 
Hill Observatory a t  Harvard University. Occasional 
observations of sky polarization are taken a t  the Weather 
Bureau stations a t  Washington and Madison. 

The geographic coordinates of the stations, and descrip- 
tions of the instrumental equipment, station exposures, 
and methods of observation, together with summaries of 
the data obtained, up to the end of 1936, mill be found in 
the MONTHLY WEATHER REVIEW, December 1937, pp. 
415 to 441; further descriptions of instruments and 
methods are given in Weather Bureau Circular Q.  

Table 1 contains the measurements of the intensity of 
direct solar radiation a t  normal incidence, with means and 
their departures from normal (means based on less than 3 
values are in parentheses). At Lincoln the observations 
are made with the Marvin pyrheliometer; a t  Washington, 
Madison, and Blue Hill they are obtained with a record- 
ing thermopile, checked by observations with a Smith- 
sonian silver-disk yrheliometer a t  Washington and Blue 

and at  1:30 p. ni. (75th meridian time). 
Table 2 contains the average amounts of radiation 

received daily on a horizontal surface from both sun and 
sky during each week, their departures from normal and 
the accumulated departures since the beginning of the 
year. The values at  most of the stations are obtained 
from the records of the Eppley pyrheliometer recording 
on either a microammeter or a potentiometer. 

Direct solar radiant energy averaged below normal a t  
all stations, although the month contained an unusually 
large number of clear days at Blue Hill, Madison, and 
Washington. 

There was an excess of total solar and sky radiation a t  
every station with the exception of Fairbanks and Friday 
Harbor, where it was practically normal, and Blue Hill 
and Miami, where there mas some deficiency. 

Polarization measurements made a t  Madison on 10 
days give a mean of 57.0, compared with a normal for 
July of 59 percent. The maximum was 66.3 on the 3d, 
very close to the July normal. 

total radiation from sun and sky on a horizonta 9 surface 

Hill. The table a P so gives vapor pressures at  7:30 a. m. 
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TABLP~ 1.-Solar radiafion intensities during July 1940 
[Gram-calories per minute per square centimeter of normal surface] 

WASHINGTON. D. C. 

. 

. 

- 
~ 

NEBR. 
1.39 ________._________.___._ 7.87 _ _ _ _ _ _  ____._ _ _ _ _ _ _  _ _ _ _ _ _  _ _ _ _ _ _  13.61 
1.440.97 ______._.__.______ 10.21 
1.44 _ _ _ _ _ _  _ _ _ _ _ _  _____. ____._ 11.81 
1.40(.97) ._._..__________________ 

f.06 -.lo .__.._ ....._ _..___ _ _ _ _ _ _  

, , j u n ' s z ~ t h d i s t a n c j  , , , 
i'z. 78.7' 75.7' 70.7' 60.0' 0.0' 60.0' 70.7" 75.7' 78.7" d.::. 

8.81 0.83 0.91 1.04 ._._......____..______________._____ 
10.59 .76 .91 1.03 1.22 1.34 ________..._____________ 
10.97 .67 .71 . 8 i  1.06 1.33 ____.. _ _ _ _ _ _  ._____ _ _ _ _ _ _  
11.81 .61 .71 .87 1.02 1.20 ______._._._____________ 
15.65 ..___. _ _ _ _ _ _  ____._ 1.06 1.25 _ _ _ _ _ _  ._.___ _ _ _ _ _ _  _____. 
16.79 .52 .61 .60 .74 1. 3  ______._.___.___________ 

7.87 .83 .92 1.03 1.14 1.40 ._________..____________ 
13.61 .40 .49 .64 .81 .. ._.. ._.___ ..___. _ _ _ _ _ _  _ _ _ _ _ _  
9.14 .71 .81 .95 1.10 .-.-.. .-.-.. ._____ ____._ _ _ _ _ _ _  
16.20 ._____ .69 .84 1.06 1.28 ._..__._._....._________ 
17.96 .49 .69 .75 1.01 __._....._._._..______________ 

8.48 .a .9s 1.07 1.22 1.45 __._.___._______________ 

Air mass Local 
mean 
solar 

Date 

A. Y. P. m. 1 time time 

_. 

8.81 
9.14 
10.69 
9.83 
12.68 
13.61 

6.76 
9.83 
9.47 
16.20 
16.11 

9.14 

I e 16.0 14.0 13.0 12.0 1'I.OI 2.0 13.0 14.0 15.0 1 e 
----__-----~ 

eal. 

0.76 
.72 
.68 

_._._ 

.so 

.55 

.65 

.58 

.54 

.08 

.66 -. 14 - 
July 13 ...___.. 7.87 0.64 
July 18 ._______ 16.72 .___._ 
July 19 .._.__.. 13.61 
July 24 ._._._. 1 1 8 . 5 j  

July 2 .______.. 
July 3 ___._.___ 
July 5 .____._.. 
July 6--- _ _ _ _ _ _  
July 8. _ _ _ _ _ _  _ _  
July 10 __._____ 
July 12 __._____ 
July 13 ..______ 
July 15 ..____._ 
July 17 .__.___. 
July 22 _ _ _ _ _ _ _ _  
July B... - - _._ 

July l-- _ _ _ _ _  _ _  1.33 _ _ _ _ _ _ _ _ _ _ _ _  8.6 
July 2 _ _ _ _ _ _ _ _ _  !.!!1::::::/::::::1______ I _ _ _ _  __I 8.6 
July 3 _ _ _ _ _ _ _ _ _  10.3 

10.7 July 6 _ _ _ _ _ _ _ _ _  
July 7 _ _ _ _ _ _ _ _ _  11.5 
July 8. _ _ _ _ _ _ _ _  10.3 
July 9 _ _ _ _ _ _ _ _ _  14.7 
July 10 .___ ~ - _ _  12 8 
July 14 _ _ _ _ _ _ _ _  9.6 
July 15 _ _ _ _ _ _ _ _  11. 1 
Julv I6 _ _ _ _ _ _ _ _  1.10 ....-. __.___ ._____ _ _ _ _ _ _  14.7 
July 18 ______._ .86 ____.___._.. _ _ _  ___._..__ 16.4 

1.19 .98 .81 ._____ _ _ _ _ _ _  15.8 July 19 ______._ 
July 21 _ _ _ _ _ _ _ _  1.21 .n __.... .__.__._____ la9 
July 23 ____.___ ___._ ..._.. .61 .49 .40 16.9 

_.__. .78 .63 .51 ____._ 18.8 July 27 _ _ _ _ _ _ _ _  
16.3 July 28 ._______ 
14.7 July 31 ._______ 

Means. - - - _ _  _ _  ._____ 85 103 1.21 .93 .72 .KS (.MI) _ _ _ _ _ _  
Departures ..-- _._.__I +::I -:::I - : O j  -:021 -.05, -.08 -.14 -.14 -.171______ 

1.18 _ _ _ _ _ _  ._____ _ _ _ _ _ _  _ _ _ _ _ _  
1.30 ._____ _ _ _ _ _ _  _-___. ____.. 

*Extrapolated. 
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New- Friday F:g Fresno &::&e $:: LaJolla Miami o::& %{? port Harbor 

cal. cal. cnl. tal .  tal. cal. cot. cal. eal. tal. cal. cal. 

-------- ------ 
b84 711 709 529 ..--.... 484 477 360 628 &48 602 707 
485 in 712 &€17 __._._.. 623 465 390 622 470 493 610 
448 ill 648 419 _ _ _ _ _ _ _ _  631 495 544 860 392 403 627 
437 ioS 634 354 ._______ 522 466 553 800 455 484 436 
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TABLE 2.-Average daily totals of solar radiation (direct + diffuse) reccioed on a horizontal surfme) 
[Qram-calories per square centimeter] 

-- 

July2 ___________. 
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ACCUMULATED DEPARTURES ON JULY 29,1940 

POSITIONS, AREAS, A N D  COUNTS OF SUN SPOTS POSITIONS, AREAS, AND COUNTS OF SUN SPOTS-Con. 

[Communicated by  Capt. J. F. Hellwe& U. 8. Navy (Ret.), Suporintendent, U. S. Naval 
Observatory.] All measurements and spot counts were made a t  the Naval Observatory 
from plates t&en a t  the observatories indicated. Difference in longltude is measured 
from the central meridian, positive toward the west. Latitude is positive toward the 
north. Areas we corrected for foreshortening and expressed In millionths of Sun's hem- 
isphere For each day. under longitude, latitude, area of spot or grou , and spot count, 
are Lnciuded assumed longitude of center of the disk. assumed lati tuie of center of the 
disk, total area of spots and groups, and total spot count. 
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